268                                 PHYSICS OF THE AIR
Why the Atmosphere Generally Is Unsaturated.—It may, perhaps, seem strange that, in spite of the continuous and rapid evaporation from nearly all parts of the earth's surface, the atmosphere as a whole never becomes even approximately saturated. This condition, however, Is a necessary result of vertical convection. Obviously, whatever the temperature and relative humidity of a given mass of air at any point of its convectional route, its absolute humidity is less then, in general, than when its ascent began, by the amount of rain or snow already abandoned by it. That is, on the average, air in a convection circuit descends to the earth drier than when it previously ascended from it. In short, convection, because it induces abundant precipitation, is, therefore, a most efficient drying process; and, because comparatively little precipitation is produced in any other way, convection alone prevents the atmosphere from becoming and remaining intolerably humid.
Summer and Winter Precipitation.—Vertical convection, essential, as above explained, to all considerable condensation, results from three distinct causes: (a) superadiabatic temperature gradients, due often to surface heating; (&) converging winds, as in the front half of cyclones; and (c) forced rise from (1) flow over land elevations and barriers of cold air, especially the polar front, (2) underrunning of cooler winds, as along the squall line. The first, or thunderstorm, type of convection causes much of the summer precipitation of temperate regions, as, also, nearly all the rain of the tropics, while, due to cold air, the second and all the third, or cyclonic, convections produce by far the greater part of winter precipitation; except, perhaps, that which occurs along the •windward sides of the most favorably situated land barriers. Also, during the colder season, precipitation usually occurs lower down the barrier slope, and may be induced by feebler cyclones, or other storms, than in the warmer. This is owing, in part, to the fact that, generally, there is less difference between the actual and dew-point temperatures during winter than during summer (a condition determined by the great seasonal temperature changes of continents with reference to the ocean), and, therefore, a less convection is required in the first case than in the second to induce condensation; and, due partly to the greater rate of decrease of temperature with increase of latitude while the days are short than while they are long,—a condition that favors winter precipitation, by causing a greater fall of temperature during the winter season than any other, for a given travel of the wind on the front or rainy side of a cyclone. That is, usually a less vertical convection and a less horizontal travel of the air—a feebler storm—suffices to induce precipitation during winter than during summer.
The contrasts, then, between summer and winter precipitation are manifold. The more important differences are listed in the following table:

